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urinary incontinence, falls, delirium and pressure 
1ulcers.

Frailty is characterized by the body’s inability to 
respond adequately to external stressors and a 
greater risk of adverse outcomes, including 
disability, hospitalization, institutionalization, and 

3
death.  

A number of cross-sectional and longitudinal studies 
have shown that frail people are more likely to have 
dementia or cognitive impairment and that those 
who already have dementia are more likely to be 
frail. This raises important questions about frailty as 
a potentially modifiable risk factor for dementia and 

4,5
vice versa.  Frail persons with cognitive 
impairment were significantly more likely to 
experience disability and hospitalization events 
compared to frail non-cognitively impaired 

6subjects.  

The precursors to frailty and the associations 
between frailty and other geriatric syndromes are 
still relatively unknown. One of these questions is to 
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Introduction :

Population ageing is a global phenomenon. It is 
expected that the proportion of older adults around 
the globe aged 60 years and older is expected to total 

12 billion in 2050, up from 900 million in 2010.  The 
trend clearly reveals that ageing will emerge as a 
major social challenge in the future; and vast 
resources will be required towards the support, 

2
service, care, and treatment of the elderly persons.  

Older age is also characterized by the emergence of 
several complex health states that tend to occur only 
later in life and that do not fall into discrete disease 
categories. These are commonly called geriatric 
syndromes. They are often the consequence of 
multiple underlying factors and include frailty, 
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shown that frail people are more likely to have dementia or cognitive impairment and that those who already have 
dementia are more likely to be frail. The purpose of this study was to examine the relationship between frailty and 
cognition in elderly individuals. 

Materials and Methods : It was a Descriptive Cross-sectional hospital based study on subjects of age 60 years and 
above at Government Medical College, Nagpur during Nov. 2017 to Oct. 2019. A total of 200 subjects were 
interviewed by a predesigned questionnaire and assessment of frailty was done by Fried’s Frailty Index (weakness, 
slowness, exhaustion, low physical activity, and weight loss). Cognitive score was calculated by MMSE with score of 
< 24 were cognitively impaired.

Observations and Results : Of total 200 subjects 70% were females and mean age of study population was 68.14 ± 
4.66 (S.D) years. 22.5% subjects had cognitive impairment and it was observed that with advancing age the mean 
MMSE score declined. According to Fried's frailty index 67 (33.5%) were frail, 99 (49.5%) were pre-frail and 34 
(17%) were robust. Frail subjects were more cognitively impaired than pre-frail and robust subjects. All components 
of MMSE were affected in frailty, except Naming. Low BMI, marital status(widowed, divorced and single), 
economically dependent, weight loss in last 6 months, backache, difficulty in stair climbing and cognitive impairment 
were predictors of frailty.

Conclusion : Being a part of geriatric syndromes, frailty is also associated with other geriatric syndromes e.g. 
Cognitive Dysfunction. If frailty is detected earlier in course, some measures can be taken which can be of help to halt 
or to slow the progression or sometimes to reverse the frailty.
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assistance. The total score is in the range of 0 to 6. 
The score of 6 represents an independent patient and 
0 indicated a very dependent one or total functional 
disability. The score of 1 to 5 was considered as 
some functional disability.

12
Fried frailty phenotype  : A five criteria scale were 
operationalized as follows :

1. Unintentional weight loss : > 4.5 kg or 5% of 
weight loss in the previous year (Self-reported, 
Yes or No) (OR) BMI < 18.5

2. Exhaustion : a frequent experience of 
exhaustion / tiredness (Self-reported, Yes or No)

3. Low Physical activity : frequency, duration and 
intensity of usual activities were assessed.

Frequency of exercise < 5 times a week were 
considered positive (Self-reported, Yes or No)

4. Hand-grip strength (Muscle strength measured 
by hand dynamometer). Frailty Cut point :

what extent frailty is associated with another 
geriatric giant, cognitive impairment, and the 
different domains of cognitive function. 

Given the expected growth in the population of older 
adults in India, it is important to understand the 
relationship between frailty and health outcomes 
such as cognition that increase health costs and 
decrease quality of life. The purpose of this study 
was to examine the relationship between frailty and 
cognition in elderly individuals. 

Aims and Objectives :

To determine the prevalence of frailty and its 
association with cognition in elderly individuals.

Materials and Methods :

A hospital based Descriptive Cross-sectional study 
was performed at Government Medical College, 
Nagpur over the duration of 2 years (Nov. 2017-Oct. 
2019) after the approval from Institute Ethical 
Committee. The Study subjects of age 60 years and 
above were selected from accompanying relatives of 
patients. 200 study subjects were included by 
calculating the sample size from the prevalence of 

9previous study  with 7 percent absolute precision 
and 95% CI.

Exclusion criteria were physical limitations that 
would impede the performance of the tests, severe 
cognitive impairment (MMSE score < 10) and those 
who were not willing to give informed consent. All 
the subjects were interviewed with the predesigned 
Questionnaire and was followed by clinical 
examination. Evaluation of Instrumental Activities 
of Daily Living (IADL) was done by Katz Index. 
Assessment of cognition was done by MMSE and 
that of frailty was done Fried’s Frailty Index.

Katz Index of Independence in Activities of Daily 
Living : It is a 6-item index that gives an assessment 
of the performance in the six functions of bathing, 
dressing, toileting, transferring, continence, and 
feeding. The scoring of each item of this instrument 
includes independence (1) and dependence (0). 
Independence is defined as performing these tasks 
without supervision, guidance or personal 
assistance while dependence is defined as doing the 
tasks with supervision, guidance or personal 

Fig. 1 : Schematic representation of the
pathophysiology of frailty. 
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Chi-square test for assessing the significance of the 
difference in various parameters expressed either as 
means or proportions in three outcome groups (e.g. 
Robust, Pre-frailty, and Frailty). Two independent 
samples (Unpaired t-test) with equal variances were 
also used for comparing the mean difference in 
scores in two comparison groups, or sub-groups. 
The role of baseline characteristics in the association 
of outcome and other covariates was assessed using 
Binary Multiple Logistic Regression (MLR) 
Analysis. Adjusted odds ratios were calculated 
along with 95% Confidence Intervals and p-values. 
A p-value < 0.05 was considered statistically 
significant for all the comparisons. 

Observations and Results :

The total number of 200 subjects were included in 
the study. The mean age of the study population was 
68.14 ± 4.66 (S.D) years. The maximum age was 81 
years and minimum age was 60 years. The 
maximum number of study subjects were in the age 
group of 66-70 years. About 70% were females and 
only 30% were males. Mean age in females was 67.7 
± 4.37 years and in males was 68.9 ± 5.15 years. 
About 41.5% of the study population were literate, 
while 53.5% were illiterate. In the study, 66% were 
married, 30.5% were widow / widower, 2.5% were 
divorced and 1% were single. 88.5% study subjects 
were living with either with their family or spouse 
while 11.5% were living alone. 

24.5% of study subjects were working. The most 
common addiction in study subjects was tobacco 
chewing (45.5%) followed by smoking (9.5%) and 
alcohol consumption (8.5%). 

24.5% of study subjects were doing regular exercise 
or yoga. The most common health problems were 
decreased appetite (66.5%) followed by difficulty in 
stair climbing (59.5%) and myalgia (55%). The 
most common co-morbidities in our study 
population were systemic hypertension (25%) 
followed by diabetes mellitus (22%). 13% of study 
subjects were classified as functionally dependent 
and 22.5% subjects had cognitive impairment. It 
was observed that with advancing age the mean 
MMSE score declined.

For Men : [BMI < 24 and GS < 29 kg]; [BMI 
24.1-28 and GS < 30 kg]; [BMI > 28 and GS < 32 
kg]

For Women : [BMI < 23 and GS < 17]; [BMI 
23.1-26 and GS < 17.3 Kg]; [BMI 26.1-29 and 
GS < 18 kg]; [BMI > 29 and GS < 21 kg]{GS  
Grip Strength}

5. Walking time (time required to walk 15 feet or 
4.5 m) was used.

Frailty Cut point :

In men : [height < 173 cm and time > 7 seconds]; 
[height > 173 cm and time > 6 seconds].

In women : [height < 159 cm and time > 7 
seconds]; [height > 159 cm and time > 6 
seconds]) 

Each criterion was given one point and based on the 
score an individual is considered Frail : if > 3 criteria 
present, Pre-Frail : if 1 or 2 criteria present and 
Robust : 0 criteria present 

MMSE is a widely used screening measure of 
cognitive impairment. It consists of 30 items 
including orientation, registration, attention, and 
calculation, recall, language, visual constructions, 
and the ability to follow simple commands. The 
MMSE has a maximum score of 30 and a minimum 
of 0. A score equal to or greater than 24 is taken to 
indicate no cognitive impairment, whereas a score 
19-23 indicates mild, 10-18 moderate and below 10 

13severe cognitive impairment.  HMSE (Hindi 
Mental State Examination) : Hindi version of the 
Mini-Mental State Examination was used for 
illiterate and Hindi speaking population based on the 

14
recommendation by Ganguli et al. (1995).  
Cognitive impairment was correlated with Frailty. 

Statistical Analysis : Data was entered in MS Excel, 
coded and analysed in statistical software STATA, 
version 10.1, 2011. Data analysis included both 
Descriptive and Inferential statistics. Descriptive 
statistics were used to summarize quantitative 
variables with mean, standard deviation (SD), while 
frequency and percentages were used to summarize 
categorical (qualitative) variables. Inferential 
statistics mainly included One way ANOVA and 
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was observed that functional dependence was 
associated with frailty. 

Frailty was associated with cognitive dysfunction. 
Frail subjects were more cognitively impaired than 
pre-frail and robust subjects. All components of 
MMSE were affected in frailty, except Naming. 

The association of frailty status and various baseline 
characteristics were analysed using multivariable 
analysis by logistic regression and it was found that 
low BMI, marital status (widowed, divorced and 
single), economically dependent, weight loss in last 
6 months, backache, difficulty in stair climbing and 
cognitive impairment were predictors of frailty.

of 200 study subjects, 33.5% were frail, 49.5% were 
pre-frail and 17% were robust. The two main 
contributors of frailty were poor handgrip strength 
and slow walking speed. The frailty was 
significantly associated with the following factors: 
age, female gender, illiteracy, living alone, 
economic dependent, current not working. Among 
the addictions, frailty was associated with tobacco 
chewing and drinking alcohol. Various health-
related factors significantly associated with frailty 
were: disturbed sleep, decreased appetite, joint pain, 
myalgia, weight loss in the last 6 months, difficulty 
in stair climbing, backache and visual impairment. 
When various co-morbid conditions were studied, 
no significant association was found with frailty. It 

Total n=200 Robust n=34 Pre-frail n=99 Frail n=67 P-value

Age % % % %

60-65 27 41.1 24.2 23.9

66-70 43.5 50 45.4 37.3 0.02

>70 29.5 8.9 30.3 38.8

Gender

Male 30 52.9 23.2 23.8 0.006

Female 70 47 73.7 76.1

Literacy

Literate 41.5 91.1 68.6 61.1 0.007

Illiterate 53.5 8.9 31.1 38.9

Marital status

Married 66 94.1 71.7 43.2 0.001

Others 34 5.9 28.8 56.7

Living

Family and spouse 88.5 100 92.2 76.1 0.001

Alone 11.5 0 7.07 23.8

Economic dependence

Independent 24.5 61.7 22.2 8.9

Partial/Pensioner 53 29.4 56.5 59.7 0.001

Complete dependent 22.5 8.8 21.2 31.3

Current working status

Not working 75.5 38.2 77.7 91 0.05

Working 24.5 61.7 22.2 9

Table 1 : Socio-demographic characteristics and health status of participants at baseline
according to classification of frailty 
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Addictions

Smoking 9.5 8.8 8.08 11.9 0.7

Tobacco 45.5 41.1 44.4 49.2 0.05

Alcohol 8.5 8.8 4.04 14.9 0.048

Exercise

Regular exercise / Yoga 24.5 44.1 25.5 13.4 0.003

Health problems

Disturbed Sleep 44 20.5 43.4 56.7 0.003

Decreased appetite 66.5 47.0 66.6 76.1 0.014

Joint pain 51 26.4 46.4 70.1 0.001

Myalgia 53 32.3 49.4 68.6 0.002

Weight loss in 6months 33.5 0 27.2 59.7 0.001

Difficulty in stair climbing 59.5 41.1 53.5 77.6 0.001

Falls in last 6 months 8.5 5.8 11.1 5.9 0.423

Fracture 8.5 0 8.08 13.4 0.071

Seizures 2.5 5.8 1.01 2.9 0.278

Urinary bladder complaint 16.5 11.7 14.1 22.3 0.267

Bowel habits 5.5 0 9.09 2.9 0.248

Backache 40.5 17.6 38.3 55.2 0.001

Visual impairment 41.5 38.2 33.3 55.2 0.018

Hearing impairment 23.5 23.5 25.2 20.9 0.810

Haemorrhoids 16 11.7 15.1 19.4 0.582

Co-morbid conditions

Diabetes mellitus 22 17.6 19.1 28.3 0.30

Hypertension 25 17.6 24.2 29.8 0.396

IHD 8.5 0.0 12.1 7.4 0.085

COPD 10 11.7 10.1 8.9 0.9

Tuberculosis 6 5.8 4.0 8.9 0.425

Cancer 2 0.0 4.0 0.0 0.125

Katz index

Functionally independent
(Katz score 6) 87 100 97.9 64.1 0.001

Functionally dependent
(Katz score < 6) 13 0.0 2.02 35.8

Cognition

MMSE > 24 87.5 100 96.9 37.3 0.001

MMSE < 24 22.5 0.0 3.03 62.6
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review and meta-analysis study by Dhammika D. 
16Siriwardhana, et al. (2017)  the prevalence of 

frailty varied from 3.9% (China) to 51.4% (Cuba) 
and prevalence of pre-frailty ranged from 13.4% 
(Tanzania) to 71.6% (Brazil). The pooled 
prevalence of frailty was 17.4% (95% CI 14.4% to 
20.7%, I2 = 99.2%) and pre-frailty was 49.3% (95% 
CI 46.4% to 52.2%, I2 = 97.5%). This difference is 
may be due to different geographical setup, study 
design, heterogeneity in population in various 
aspects like culture, life expectancy, education, etc.

Discussion :

The frailty was classified according to fried’s frailty 
index and it was observed that 67 (33.5%) were frail, 
99 (49.5%) were prefrail, 34 (17%) were robust. In a 
community-based study on 250 older adults at Pune 

9by Yashoda Kashikar, et al. (2016) , the prevalence 
of frailty was 26%. In a community-based study by 

15Eun Sook Han, et al. (2013)  frailty assessment was 
done by fried’s frailty index and it was found that 
9.3% of the respondents were frail, with 42.3% 
being pre-frail and 48.4% non-frail. In a systematic 

Components of MMSE ROBUST PRE-FRAIL FRAIL P-value

Orientation to Time 4.68±0.47 4.48±0.50 3.68±0.49 0.001

Orientation to Place 4.82±0.38 4.71±0.45 4.22 ± 0.45 0.001

Registration 2.91±0.28 2.80±0.39 2.61±0.49 0.001

Attention 4.23±0.43 3.89±0.64 2.97±0.71 0.001

Recall 2.57±0.50 2.41±0.49 1.97±0.77 0.001

Naming 1.94±0.23 1.98±0.10 1.92±0.26 0.09

Repetition 0.85±0.35 0.80±0.39 0.59±0.49 0.002

Comprehension 2.94±0.23 2.85±0.35 2.71±0.45 0.008

Reading 0.97±0.17 0.94±0.22 0.85±0.35 0.034

Writing 0.97±0.17 0.94±0.22 0.85±0.35 0.034

Drawing 0.77±0.43 0.69±0.46 0.49±0,50 0.006

Total score 27.64±0.94 26.57±1.48 22.89±1.73 0.001

Table 2 : Various components of MMSE and frailty 

Table 3 : Multivariable analysis using binary logistic regression for showing the
association between Frailty and various baseline characteristics. 

Variables Adj. OR 95% CI p-value Significance

BMI 3.57 1.64 - 7.69 0.001 S

Marital status 5.26 1.96 - 14.29 0.001 S

Economic dependence 7.14 1.69 - 33.33 0.008 S

Weight loss in last 6 months 7.11 3.19-15.86 0.001 S

Backache 4.08 1.82-9.14 0.001 S

Difficulty in stair climbing 3.31 1.43-7.64 0.005 S

Cognitive impairment 17.48 1.85-164.58 0.012 S

S - Significant

Table 4 : Age-wise distribution of Cognitive function of study subjects 

61-65 (n=54) 66-70 (n=87) >70 (n=59) P-value

Cognition % % %

Normal 75.9 85 67.7 0.05

Impaired 24.1 14.9 32.2

MMSE (Mean ± SD) 25.96±2.23 25.64±2.38 24.8± 2.58 0.05
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older people, since living alone, having little contact 
with relatives, and limited family care are common 

28
features of frail subjects . Married people’s health 
status may be better preserved because they are less 
exposed to risk behavior, and they have more 
socioeconomic resources and psychological 

29support.  Widowhood appears to increase the risk of 
30

disability.

Elderly subjects in our study, who are economically 
dependent were more frail than those who were 
economically independent. Poor socioeconomic 
conditions have an increased prevalence of 

31depression and cognitive impairment.  Two kinds of 
health concerns darken the otherwise bright picture 
of the well-being of the elderly. First, have medical 
advances actually increased the frailty of the typical 
elderly person by prolonging the lives of disabled 
persons who would otherwise have died? A second, 
the economic, concern is to what extent costs of 
long-term care for disabled elderly threaten the 
economic well-being of the elderly and their 
children. 

It was observed in the study that frail persons were 
more physically dependent than pre-frail and robust 

12,15,17,9
subjects. It was in concert to previous studies.  
Disability in Activities of Daily Living (ADL), 
which are the essential activities that a person needs 

54to perform to be able to live independently , is an 
adverse outcome of frailty that places a high burden 
on frail individuals, care professionals and health 

55care systems . Frail elderly people have a higher 
risk of ADL disability compared to non-frail elderly 

56
people . Effective interventions that prevent 
disability can diminish the burden caused by frailty. 

Among the frail subjects, 42 (62.68%) were 
cognitively impaired and among pre-frail subjects, 3 
(3.03%) were cognitively impaired. Similar relation 
of the prevalence of cognitive impairment with 
frailty was seen in the studies given in the following 
Table 1.

The mean MMSE score was inversely related to 
frailty. There was a significant association between 
cognition and frailty. Similar results were observed 

133, 135, 145, 183
in previous studies.

In our study, it was found that frail participants were 
significantly older (69.08 ± 4.96) than prefrail 
(68.26 ± 4.60) and robust (65.91 ± 3.47) subjects 
while the same trend was seen in a previous 

4,5,17
studies . Among frail subjects 26 (38.8%) were in 
age group > 70 years, 25 (37.3%) in 66-70 years and 
16 (23.8%) in 60-65 years. Aging presents itself to a 
greater or lesser degree from “successful” aging to 
“pathological” aging depending on the reserve 
functions of the different physiological systems, 
their resilience and the consequent appearance of the 
disease. Frailty may be considered to reflect an 
intermediate, but distinct state between these two 
extremes, where certain reversibility of pathological 

18processes may still exist . This would imply that 
although aging predisposes to frailty, not all elderly 

19
are frail  and suggests common, but not identical, 
pathways between aging and frailty.

The prevalence of frailty was higher in women than 
men and this finding was consistent with similar 

4,5,15,17,20previous studies.  The development of frailty 
in women is influenced by deficits of various 
hormones during aging and increased inflammatory 

21states . Also, old Indian females and widowers are 
less nurtured and less cared for by the family as most 
of them are economically dependent. 

Illiteracy was associated with frailty and it was in 
4accord with the similar previous study . Also, many 

studies suggested that low education level was 
5,15,17

associated with frailty . Explanations for 
educational differences in frailty may be sought in 
factors that accelerate the physical aging process, 
and which are known to play a role in the 
relationship between educational level and other 
health characteristics, such as material, biomedical, 

22,23behavioral, and psychosocial factors . 

In our study married subjects were less frail than the 
subjects who were single, divorced, widow and 
widower. and this was consistent with the previous 

4,15,17studies.  Being married or living with a partner 
shows a negative association with frailty; thereby 
which it lowers the risk of getting frail; this 

24-association has an agreement with previous studies
27
. Marital status may influence the onset of frailty in 
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frailty were increasing age, female gender, illiteracy, 
marital status [being widowed, single or divorced], 
living alone, economically dependent, not working, 
tobacco chewing and being alcoholic. Health-
related factors associated with frailty were disturbed 
sleep, decreased appetite, joint pain, myalgia, 
weight loss in the last 6 months, difficulty in stair 
climbing, backache and visual impairment. 

Factors which predicted frailty were, low BMI, 
widowed, divorced and single individuals, 
economically dependent subjects, having history of 
weight loss in the last 6 months, backache, difficulty 
in stair climbing and cognitive impairment.

It is concluded that frailty is associated with various 
behavioural and environmental variables. Being a 
part of geriatric syndromes, frailty is also associated 
with other geriatric syndromes e.g. Cognitive 
Dysfunction. If frailty is detected earlier in course, 
some measures can be taken which can be of help to 
halt or to slow the progression or sometimes to 
reverse the frailty. 

Future research is needed to better understand the 
pathophysiological, behavioral, and environmental 
variables contributing to the relationship between 
frailty and cognitive decline and to identify new 
intervention plans designed to improve quality of 
life and reduce frailty and cognitive disability in 
older adults. 

Limitations of the study :

This being a hospital-based study with convenient 
sampling it may not represent the general 
population. Despite these limitations, this study 
findings, however, provide baseline data and deepen 
the knowledge of frailty and its assessments.
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